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FINAL REPORT OM COAL QUTBURST
H0, 2 MIIE
CLINCSFIZELD COAL CORDPORATICN
DANTE, RUSSELL CCOUNTY, VIRGINIA
May 20, 19L3

By

Edward Thomas
Mining Engineer

Ang

William R. Park
Coal-Mine Inspector

INTRODUCTION

A coal outburst causing the death of six men oeccurred ebout §:00 p.m.
on May 20, 1948, in the No. 2 mine of the Clinchfield Coal Corporation,
Yente, Virginia.

&

Bight men were in the face regions of the 19 lelt sectlion, wherein
cutsurss cccurred; and three other employses were elso in che seclicn. e
©1vinz coel covered the six men Xilled and partiy covered the other two men
‘n tbe face regicn, iajuring them slightly. Thke five live men in the 16 leit
section escaped withoutl assistance,

I3 ch

3

The coal outburst or "bump" occurred about 5 minutes aiter four or five
shots of explosives were fired simultaneously in the bottom bench of coal in
the No. 2 room. The greater part of the block of ccal inoy the face of No. 1l
rocm was dislodged and badly shattered,

The Norton office of the Bureau of Mines was notified of the disesster at
2:60 e.mm., May 21, 1943, by a telephone message from Mr. J. J. Forbes, Chief,
Health snd Safety Divisicn, Washington, D. C. rfour men Irom the Norton office
left immediately after receiving the telephone message, and arrived av the
mine abouf 3:30 a.m. Rescie operations had been completed, and no one was at
the mine when the Buresu persoanel arrived. Hzrold Doctorman, Matthew I.
Duncen, William Demkowicz, and William R. Park, Federal coel-mine inspectors,
end a group of company offlcials entered the mine aboul T:30 e.n., May 21,
16L3, and inspected the affected area. Edward Thomas and A. J. Barry of the
College Park, Maryland office of the Bureeu of Mines and William R. Park and
Matthew I. Duncan of the Norton, Virginia office visited and inspected itne
affected area May 24, 1948,

GENERAL INFORMATION

The No. 2 mine, owned and operated by the Clinchfield Coal Corporatlon,
is situated =slong a branch line of the Clinchiield Reilrced Company at Dante,
Russell County, Virginia. This company alsc operates several other mines
near Dents, Virginia.



The ofliclals of ike ccmpany are:

AL . vatthews President ve, Virzinia
X. 5. Adazs Preduction Manager Dante, Virginie
Robert EZuzhes Chiel mZogineer Dante, Virginia

vh Williams Superintendent Dacte, Virginia
Troy Sutkerland Sarety Engirneer Dante, Virzinis
Cscar Burden Mine Foreman Dante, Virginia

The aversze employmzent was 277 men, of which number 202 warked under-
ground cn 2 shifts. The average daily production was 1,850 tons of coal.

The mire has numercus drift openings at widely separated points, and
fans were installed at two of the openings. The underground workings were
invercomnected with several zvandoned mines 235 well as with ths sciive Jo. 5
mine of the ccamrsny.

The Upper Benner bituminous coal bed, which in this mine ranges from L&
to 84 inches in thickness, dips espproximately 2 degrees to the northwest ard
outcrops in ravines indenting the surface area at many places on the property.
The coal is rather dull in appearance, fairly firm ia structure, acd the fece
and putt cleavage planes are not pronounced. The coel bed normally contains
three bends of impurities, which are 1 ineh of shale, 1/2-inch of sandstone,
and © to 1& inches of shzle, The latier is 35 inches coove the mine floor,
anc is knowa es the "middle man.' The overburden rances in thickness ©rom
Zero av ike orenings to & maximum of 750 Ifeet and was about 720 feei at the
site or the outburst.

The immediate roof in this mine varies Trom szndsione in some sections
to gray shale in others. Where the gray shsle is vresent, it is & to 1k
inches in thickness. The immediate floor ranzed from hard, smooth fire clay
to hard shele and to sandstone. The immediate roof in the affected area wes
massive sandstone, and the floor was well-indurated shale. -

The overlying strata, as taken from logs of two boreholes drilled by
the company sbout 2,000 Teet from the affected area, are es follows: {The
‘location of these borehcles with respect to the site of the outburst is shown
in fig. 1.)

porehole No. 11

i - T T Depth below - " Depth below
- surface | surface
Drift ierivvinnnnnens. 2000 26'.0" Sandsheale ....... 33107 i oL
Slates, coal, and - 8late and cogl .. TS 2L8r_5v
5helesS ,evesnsnennse 231-0" 521.0" Sandshale .eeaes. 11T 2607.0"

SEnGStONE tviwnrenssas 13007 6S1-0"  Sendstone e.esv.. 1G7-5" 279t =5"
Sandstone {Hard) ...., 217-Q" BOTa0" CORL seveeesnnsaa OF-7"  2801-0OM
Sandstone ..seesvseese 26720" 112'-0" Sandshale ....... 310" 283t.0Y
Ccal and slate .eeess. B'=0"  1207-0" Sandstone veee... 5891-0" 34107
Sroken slate and sang- - - Upper 3Banner Coal

STONE tesvusernvssaer LO'=0" 13010 Bed .uriseaesnss O1-0" 34907
Coal iieerrnnsonnsnsss OFT-2" - 1301.2" Sandshale ..eeees HIO
olate and sandstone .. 211.20" 152t-0" Slate and sand-
Sandstone esessesseane 297-0"  1B1F.ON SLONE savessses 1080
Slate ceceresscesscess 70" 2081-0" Sandstone .seseees k740"
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Rorehole No. 51

) " Depti oelow “Tepta celaw
surface surface
Drift ..., 237-0" 23%.0" SENASLONE +reanvevrons 131-0" 245707
SlE'.tE “ e awd lOl"‘O" B ""O" - 1 ¥ s B A FE A4 ARSE R e RS Ot-f" 21-1- lI-JI"‘IIIII
SE..Ed.ShElE " h' -O" g‘%' -0“ glz-:hre RN NN R h" "g" 253"’ -E"
Sandstone . 417-0" T3-0" SANASLONE +eneaveassss 50122 300127
Siate ..... 23'-0° 106t -Q" Upper Booner Coal Bed  7'-2° 307 -4"
S&ﬂdStGﬂE L) l“T d ""O" 153 1 "'D" FiI‘EClE‘.y x4 A TR KA & ¥ 0' -8" 3081 -O"
Sandshale . 60'-0" 2131 -Q" SANASHALE +eeesseensss 127-0"  3201-0"
Cozl ...... QF-B" 2137-5" SEnAdELONE ovesseeanens 397=0"  3551-0F
Szndshale . 135" 233‘-0” FRReReRs 32 35970

UMDERGROUND MINITG METHEOLS, CONDITIONS, AND EQUIEMENT

The mine was developed by a room-and-pillar method. Main entries were
d~iven in sets of two, three, cr four, and Cross and room entries were driven
in peirs. The distance between cross entries was 1,000 feet, end room entries
were driven ai 300-Tcot intervals, Eatries were dv»iven 14 to 1€ Teet in width
and rooms 1B to 24 Teet in width, Pillsrs in entries were 35 feet in widih,
=nd in rooms 26 to 35 feetv in widih. ~osscuts were turaed at £0-Zcot interm
vals. All develooment work ir the mine had oveen corpireted, except that vwo
sets of entries, Tive ebreasst, were being driven for testing purposes. Recent
piller recovery hes been accormpiisned by driving pockess into toe cheln pil-
leys, ard, where possivle, tne Xenders ha~ve bveen recovered. Cenerally, O
e rart was mwade to estavlish piller lines, alihousgh the comperny oificials
state that the entire chain pillars were belng recovered and the good roof
nreaks were experienced withoul abnormal difficulties. About 90 percent of
ive cogl was loaded by means of loeding macuines into shuttle cars, and onto
a 600-foot belt conveyor; the remainder was 1loeded by hand directly into mine
cers. In the affected section, coal was loaded Dy & mobile loader into
mina Cars.

All coal was undercut Qr center-cut with shortwall or Arcwell mining
mechines. The shot holes were drilled with eleciric hand-held drills.
Permissible explosives detonated by means of instantaneous electric detonators
were used for all blasting purposes.

A systematic method of timbering had been zdopted. Roof conditions ware
generally good; novever, Lo entries and pnarrow rooms (18 to 20 feev in width},
e row of line posts, set on 4- %o &-foot centers, is reguired on eacn side of
+he trocks. In the wide rooms, one or two additional rows of line timbeis are
required. Three-piece timber sets are used in some of the rocms and at places
elong the entries where necessary. The cross pars are set on 2- to 5-foot
centers. The timbering rules also require taat =zt least two safety posis ve
xept in advance of the permanent timoers, in each working place. Suitable
cap pleces or wedges are requiréd over all posis. Generally, the company's
timbering rules were well followed; however, sccording to recent inspectors,
sufficient timpering was not done in the piller openings cut through o the -
gebs, and sufficlent breakexr posts wers not used.
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Cirzulation of 2ir in the mine wns induced by a centrifugal-type Jao and
a disk-tyoe fen, voln operated expausting. Seven underground tooster lans
vere elso usad to help ventilete the mine. The two main fans were izstoiled
in Tireoroof structures cn the surface, orflset 15 feet frcm thelr respecilve
ogenings. The underzreund vooster fans were driven with open-type motors;
the surroundings at tiwee ol the Ians were not fireprocied; tiae air-lock
dcors at the iastalliations and less than 20 scuare feet cross-sectlonal area;
end the dcors would not opexz automatically when the lens stopped operating.
The mrain air currents wvere directed through tae workings in three separate
splits. Generaily, mein haulageweys were in intake elir. The wmain fans were
overated continuously, and the installations permitted the reversal of air
Tlow.

More than 6,000 cubic Jeet of air a2 minute was reaching the inleke encs
of the pillar lipes, znd the working places were ventlilaied adequately. Air
+hat ned passed thirough abandoned workings and that had been used 0 ventilate
pillar lines was reused to ventilate live worxkings.

All doors used to control the mein zir currents were wvullt in pairs ©o
forr: air loeks. Seversel automatic doors were installed on the main haulege-
2vs: the others were cperated manually.

Many of the stoppings in crosscuts betwesen the rain intalke znd returm
airvzys of the main and cross entries were constructed of wocd. Qther stop-
pings along the mein ond cross entries were constiructed of rock, plasiered
with concraete. Abondoned paris of the wmine were not sealed, Dut wWere In-
spacited regulardiy. |

vhe mine is ifreated as nongassy by the Division ¢f Mines, Virginia
Department of Labor and Industry; however, the Bureau of Mines considers
this mine gassy because more than 0.25 percent metharne was present in some
of the air samples collected in open wine worlings during the Federal inspec-
tions. Preshift examinations of the mine were wade, end all underground
officials carried permissidle flame safety lemps and made examinaitions for
gas in each plece visited.

Geperslly, the mire was dry snd dusty throughout, especially in the Tace
regions. Excessive coal-dust accumulations were not present in the mine, and
the recent Federa) inspection (Mey 17-20, 19%5) shows that the mine was
generally well rock-dusted. |

Trolley loccomotives were used Tfor main and secondary haulege, and conm~
vinstion trolley-and-cavcle-reel locomotives were used In the Tace regions.
Two snuttle cers and e short belt conveyor were alsc used to transpori sarme
coal For short distances in the fance reglons,

The underground trolley and feeder wires were well installed and were
guarded at all necessary Locations.

Twenty permissible flame safety lamps were avallable at the mine. Th
larms were in good condition, and they were used daily by tke foremen, fire
tosses, and otaer desigrated employzes at the mine. Permissible electric cap

lermps were used for porteble {llumination by all underground employees anc
oxXilciels.
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All underzround electiic equivment is nonpermissible, but it is generally
mainteined in zood orerating ccoadition. Tie electric equirwent, consisting ¢l
rining machines, locomotives, cand-neld drills, air compressors, loading 2=-
ehines, shuttle cars, conveyor drive motors, purps, and rocom-type Lhoists, was

orerated in either intalie or velturn air.

Blectric power, 275 volis direct current, was used undergrcund. The
trolley, feeder, and other power wires were well installea on insulators.
Cut-cut switches were provided at regular 2,000-Toct intervals in the main
power circuits and near the beginning of trne oranch lizes. The loccmotlives
and the trailirg cables on the cable-reel loccmotives were not provided with
overload protaction; the rest of the electric equipment and tralling caoles
6z Lhe porteble equiprment vers provided with suitzble overlced protveciisn.
The trailing cables were constructed of fire-resistive material, and splices
in “he cables were well macde and well lnsulated.

Coal ard rock in the pechanical sections were blasted on shift witn rer-
missible explosives. Blastiing in the hend-loasding sections was done on the
off shift. QGenerelly, gll shot holes in a face were fired simultanecusly by
mesns of multinle-shot blasting units. All blasting was done by saot firers, -
erd exanminations for gas were mede irmmediately before and aiter blasting.

WINE CCNDITIONS TMMEDIATILY PRTOR TO COAYL OUTBUZST

Work in +the affectad section (19 left off 12 left) was resumed L mgnibs
ego after & lapse of 22 yeers, Tols Work was oveing doze to help straighicn
an old pillar line, and to recover rocm pillars to toe right end lelt or Iivs.
1 znd 2 rooms. The Nos. 1 and 2 rocms were beliing driven tarough three partly
mined pillars of coal, 150 feet wide, that had been left ror protecticn when
the inby rocm eand entry pillars were mined in 1926. The company officials
reported that the area inby Nos. 1 and 2 rooms was pillared successiully
without unusual conditions or trouvle.

- The two pillar lines shown in Figure 1 had been started during the press

? for production during the first world war, and in 1925, when the posi-war
rarket was more comnetitive, both pillar lines were abandoned. The barrier
pillar hed been left to prevent a squeeze which might develop on cne pillar
line from riding over to the other. At the time of recopening the ares 22
years later, it was decided to abandon the pillers fo the right of ike barrier,
because the roof had ceved in many places, and to reestablish the pillar line o

) the left of the barrier.

Reportedly, no unusual conditions were encountered in driving the Nos. 3

. erd 2 rooms off 1§ lefi until May 20, when several outbursts occurred. Similar
bicekxs of coal throuchout the mine had beern mined in essentially the same
mepner, with only the usuel "weighting” problems connected with ordinary pillar
recovery. However, the fire boss! report on May 19, 1948, stated thet "ex-
cessive weight in the 19 left sectlion wes breaking the top and ribs and breaking
timbers on the lefs." The same man's report of May 20 stated that "excessive
weigkt was breaking the ribs and heavy mountain shots were coming on the i9
left section,” The day-snlft foreman reported on May 20 that "some loading
delays were caused by buxps in the 19 left section.” Reportedly, the ribs iz
Nos. )1 and 2 rocms had been crushing Tor several days. B

‘.
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About 2:30 p.m., Moy 20, 19586, a coal outburst or "bump” occurred in tlhe
Ho. 2 rocm off 19 leflt while a center cuv was velng made with an Arcwall
diping machine. The minirg machine was thrown 15 to 18 Teet outby the face,
and the cuiter ber of the cachine was broken in two nieces. Twelve or wnirtesn
cars of cozl (the exact number is uncertain) was dislodged {about 40 tons)
ven the face by the outburst, and ome of the machinemen had one or two riovs
f actured by the Ilyiog coal.

The roof end coal had been "working" considerably tefore this "bump”
occurred, but eftervards cquieted and appeered to be static., Tne day-sh_ft
employees moved the loading machine into the No. 2 room and loaded 5 or ©
cars of the dlulﬂdbEd coal cefore the shift was ended. The general mine
Poremzn ané the essistant superintendent were notilied of the Cﬂu1 ouTourst,
end they visited and inspected the Neos. 1 and & rocms tetween 5:15 p.a. and
5:00 p.a. They stated trat "the rcof end coal were working less av the tine
of inspection than at any time during the week," and that they saw no reason

why the night-shift{ employees could not load coal in these places.

The second-shifi euployees began their shift at 6:C0 p.m. in the No. 2
rocm, end loaded eipht cars of loose coal in this place. These eight cars ,
aré the five or six cars of coel lceded by the day-shifi emnloyees were 4is-
lodged by the "bump™ a% 2:30 p.z. and by a second "bump” that oceurred while
+he lpose ccel was veing loaded in Ho. 2 room oy the second-shiit erew. The
second "bump', which cccurred about 8:00 p.m., threw about two cars of ccal
Srcm the feee, some of which struck the loading-machine operator and injured
his arm sligntly.

ATter the loose cozl in the No. 2 room had been lceded, the lcoading ma-
chine was moved to the No. 1 room end four cers {all the empty cars in the
face region) were loaded with coal. The loading of these cars (coel crushed
from the face) threv an excessive amoung of dust into suspension, which,
according to the survivors, cesused six men to enter the right crosscut uff
No. 1 rocom.

After the loading cachine was moved to No. 1 reom the shot firer and
machineman drilied and prepared four or five shot holes in the bottom bencn
of coal in the Fo. 2 room. Tais bench of bottom coal was left intact by the
tyo coal outbursts; the top bench of coel {above the "middle man") was dis-
lodged to a depth of 6 to 10 feet in the face, Each of the four or five shot
holes was charged with four or five cartridges of permissible explosive. The
lez wires of the electric detconators were wired in series %o fire the chorges
simul taneously.

The machineman stated that aller tihe cuarwes were prepared for blasting

+he shot firer left the face region to visit the explosives-storazge boxes, a_d
that ne {the machineman) made the Tinal preparations for blasting. The blast-
ing cable extended from the face of No. 2 room through the left crosscut oil
No. 1 room to neer the right riv of No. 1 room. The machineman fired the
blast while standing aear the right crosscuf off No. 1 room. He stated that

8 third coal outburst occurred within 4 or 5 minutes afiter the shots were
f£ired and before he had moved from the location where he had fired the olast.
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Six employees who (loading-machine operztor and relper, two timberzen,
e trackran, end 2 slate picker) were in the right crosscut, vwers illed.
One man (the mining-rmachine overator who actually fired the shots) was zlens
the rignt rib and near the right crosscut in No. 1 rocm. The snol Iirer vas
coming through the lefl crosscut off No. 1 rocm; toe ROTOr Crew was rztirning
to tihe Tace of No. L rocm with & frip of six esmpty cars (zusaing toe card);
amd toe section foreman wes neer the telephons (8C0 feet frem the face) when
the accident occurred.

The mechineman, shot firer, and brakesman from the 19 left section were
interviewed by the writers, and “heir stories of conditious in the affected
secticn prior %o the "bumpe" generally agree. They stated that the roel aad
coal were "workinz! comsidersbly and that some ol the different crew o mbers
rad taliked esboubt leaving the places telores sie yumpt occurred at 9:C0 p.o.
Tre shot Tirer and mechineman stated thet the ccal outourst came suddenly
without warning.

EXTENT OF OUIBURST

The Nos. 1 and 2 rocms off 19 left off 12 leit were being driven through -
srtry mined tlocl of coal, 300 feei in length and 150 feet in widfth. The
1 and 2 rooms (achuelly Mos. 29 and 30 rcoms off 8 left entry) were turned
on E0-Toct centers, were 24 feet wide aeser the Tfaces egnc wWere Criven 208 and
Teet in depth, respectively, when the cutourss securred., he Tage of o. 1
rocm wWes 6 to 10 Ffest inby crosscuts to the righit and ledt oif Jo. 1 Iocd.

The Wo. 2 room nad been driven about 80 feet inny the Iace of No. 1 room.
Cevaral hundred bons of coel was dislodged; coel was throwa 75 feet outoy Tz
face zlong the Ne. 1 room tracks; the right crosscut (18 feet wide and L0 Teet
in depth) was filled with thrown ccal; tke block of coal inby the original

face to probebly the 7 left air course (80 to 90 feet) was dislodged; the ccal
to the right of No. 1 room (U0 feet wide) was dislodged and shattered; end the
block of coal bPetween Nos. 1 and 2 rooms was dislodged and shatlered, expe-
cially near the face of No. 2 room. Detalls are given in figure 4. 7Th

loading machine was shoved sbout 60 feet outby the fzce, and the end or toe
loading boom was forced against an offset in the left rib of No. )L room. The
track near the loading machine was twisted and opent; also numerous timbers in
+he erosscubt to the right of No. L rcom and in No. 1 room were dislodged. .

The motor crew was reburning to the face with & trip of six emply cars
(pushing the cers), and the locomotive was 260 Teet outby the face of lo. 1
roon when the outburst occurred. The brakemen, who was riding in the Irond
car, was thrown into the second car by the concussion and the moforman vas
thrown out of the locomotive. The secition foreman, who was near the telephone
(00 feet from the face) was not affected oy the forces. The shock of the
"oump" was heerd by the employees in the 19 rignt off 12 left section, a
distance of 2,400 feet. - -

Officials on the surface were notiFied of the accldent by a telephone
message Srom the forexen of the affected secvion. '

RECOVERY OPERATIONS

The shot firer and machineman (the two men et the face who were injured
slightly )} were partly covered by toe £1lying cosl. The shot Tirer was g&ble €O




froe hinself, and he helped free the machineran. They were unable o see
because of the excessive dust, but were proceeding frem the face when they
were met by the wotorman aznd drakemzn, Wno were also partly bliadeda dy ta
excessiva dust. These Jour men, Joined by the section foreman, retuwrned Lo
the fzce of No. L room 2nd discovered tnaet the rest of the crew kad bpeen
covered ccopletely Ly tihe dislcdzed cozl. They decided that they should in-
form company officials on the surlace of the accident belore attempiing o
recover the bodies.

Ccmpany officials on the surface ordered the Iive survivors <o stazy at
the telephone until help arrived., The rescue varty, urnder the direction of
A. R. Matthews and R.'S. Adams, president and producvion manager of the com-
veny, veszectively, reached the 19 left secihicn about 10:C0 p.m, Sczme tizbera
ing vas done along the roadwsy of No. 1 roon a3 the rescue paruy advanced Lo
the FTegca. To recover ihe bodies, members of the rescue rarty hand-shoveled
in teems, Tor snort periocds bhecause oF the excessive dust. The first body
wes found near the center of the roadwey in No. 1 room end about 15 Teetl
outby the right rib of the right crosscut; the second bedy was uncovered
ebout 8 feet Trom and directly opposibe the right rib of the right crosscut;
end Tour bodies were found together near the mouth and right rid of the right .
crosscut off Mo. 1 roocm. The six beodies were regovered and removed to the
surface by 2:00 a.m., May 21, 1948. The six men apparently had been killed
instently oy the flying cosal.

Tour Federal inspectors, Earold Dectorman, Mavthew I. Duncan, Willism M.
Dexmkcwicz, arnd William XK. Park of the Morton office of the Buresu of iMines,
arrived gt the mine eboubt 3:30 a2.m., May 21, 1955, Rescue operations had
neen completed, end no one was et the mine at vhat time. The Federal inspect-
ors end a groupn of ccrpeny oificials entered the mine about T:30 a.m. and
inspected the affected section. The roof and coal in the face regions were
"working® considerably during the Lime the iavestigeling perty was in the

section.

Bdward Thomos and Anthony J. Barry of the College Park office and Matinhew
T. Duncan and Willlam R. Park of the Norton office of the Bureau of Mines and
a zroup of company officisls agein inspected the 19 left section on May 2k,
1548, | |

Messrs. Kelly, S8t. Clair, and Mullins, of the Division of Mines, Virginila
Department of Lebor end Industry, insvected the affected area on May 2k, 19L08.
An official statement by the Virginia Division of Mines, regarding tke outourst,
had not been mpade at the time of writing this report.

Corcners® inquests are not usually held in Virginis when the cause of
death is obvious.

CAUSES OF COAL OQUIBURSTS

An outburst dr "bump" 1s a sponteneous failure of materiel resulting from
sudden apolication of relesse o7 stresses. The condifticus that usuelly pro-
duce cutbursts of coal are: (1} A strong roof Tormation that tends vo over-
hang or cantilever over the goaf for long distances,; (2) a coal which is
elastic and capable of considerable deformaticn under restraint without
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faeilure; (3) = floor Tormation that resists plastic flow, because flow of ma-

tarizl frem underneath 2 pillar tends to dissipate stored-up energy; and, (4) a
condition, orten induced by the mining systenm, or lack of systen, thet zermits
tie stored-up enerygy to ve released suddenly. Although many coal cutburstis
ocour where the depta ol cover i3 great, this fzactor i1s not necessarily 2 con-
dition for such oczurrences. Records sboow that violent outbursts have teen
experienced in as little as 500 ieetv of cover.

Where roor structures resist caving, it is impossible to prevent storing
up elastic energy within the cores of large pillars in the vicinity o rillar
ines; therefore, if good mining practice is Tollowed, the pillar line nmust ce
retrested in & meaner-that will pernit orderly distribution ¢ stresses and
eventual slow dissipation of elastvic enerzy. Lxparience pnas shown that suen
pillar lines can ote werked safely in the Iollowing manner and deviacicons are
likely to induce outbursts:

1. Tha extracticn of coal during development should not exceed L0 percent
of the totel, and if feasible {0 mine less, a greater factor of szfety is
provided.,

I ] -
I "y
2 E ] Th*E (]
Ll

3. Tnhe piliar Line scould bpe xXepu in a streight line, and svery eilore
spould te made to getv complete extracticn. Thils is very importent, the cause

or meny bumps has been treced Yo pllier projecticns into the goaf or o Dpor-
tions of pillars left in wne zcatl,

L, fThe pillars should be recovered "open-ended", end only one pillar 1ift
at a time snould be driven into the same pililar. 1If g fender is leid next <he
goal, its width should be but a few feet so that it will crush readily 1T left
behind in the goaf.

. Under no circumstances should openings be driven toward the goarl
in solid coel within the abutment srea. (See figure 3.)

RESULTS OF THE INVESTICATION

Txaminztion of the face ares to the left of the barrier pillar {19 laft
of ¥ 12 left) inm which the outburst oceccurred, revealed evidence that substantial
czves had not teen made on the main pillay line before it was abandonsd in 1926
Tnasmioch 2s this was the only substantizl pillar in the eres end, togsther withk
villar remnents on 7 left, projected well out into the goaf, it is reascnabie
to supnose that there woas an impingement of stresses on this, the only solid
bilcck of coal in the area which was able to bear & grest amount of stresc wita-
cut undue crushing. Thus a condition illustrated by figure 3 was present.

Thet is, after the pillar line was abandoned, the welght of the caantllevered
strata over the goaf crushed the 7 left pillar remnants and the near end oi the
large pillar (=) wntil the restreining action of the feiled coal prevented
leteral evpansion. The convergence of the floor and roof ceased when tne core
of the pillar resisted further deformation through ccmpression. Thus an egui-
livrium of stresses was reached at some point within the ebuiment area and
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“charm

{b) an enormous aoount of elasiic erergy was stored. Whnen the pillar was teing
sulit by criving two oreninzs toward the gcail, one or mora2 ¢oal Qutlersts were
inevitable a8 scon as the Taces rezched tae criviczl) point in the abuissnt zrea
woere the resistande of the solid coal was insufficient to withstand the precs-

sure being axertad outvard frcm the core of the piller. As shown in figure b,
the pillier virtually explceded vwhen the resiraining meterizl was recoved. The

]

forces were outnwerd rather than tovard Thnz goel because the Tulcrum of toe
lever, csusing the pressure, wes in the geaf and the action was similar so thav
of a purpkin seed when sgueezed between the thumb and forefinger.

CONCLUSIONS

I “he malority of cases, the ¢onditions that produce ¢ozl outbursts or
"ourss'" are controlledle. Whenever massive reoi strazita induce difficulties in
obteiniang oreaks along piller lines specizl) precauvions snhould be taken woward

preventing concentrations of stresses. This is & principle of good mining
practice even if cozal outbursts are not anticipated. FPrectices considered as

contributing to the disaster atl this mine are as follows:

1. The percentage of coal teken on the advance was too great fo permlt
safe and economicel withdrawzel of nillars under heavy roof.

-

prior to its atandonrenty.

2. Tre piller lines Iinby the afTected area had not been xept 1o step

]

3. This large pillar prolecting into 2 partly caved ares wes being mined
by driving two wide copeznirgs in the direction of the goel.
)
L., A portion of both roadways for 200 feet outby the face measured U5
feet in width and only 16 feet was left in pillers op either side. Such a
condition subjected the section to a severe Ysqueeze" even if a bump was not

anticipated, and might have closed the avenue of escape.

LI

Althouvgn the present mine axficia_s have not had experience with "owrps”
prior to this disaster, corpany records show that a viclent bump cecurred in
this mine (room 3 pillar off 9 and 10 right off the mains) on October 13, 1936,
which killed one man; however, the supervising personnel bas been almost entirel
replaced since thet date, and none of the present supervisors were awere of thi

QCC\I'Tence .

On the date of the disaster, <he DLﬁbLTEu that killed the six men was Tl ?

third cecurrencs winnin 7 paurs.' In Tirgr outourst which geeurred &0
2+58w.m T on May 20, 40 “tons of eoal dbumned Trom the Tace of No. 2 room. -
These-coourTences hﬂULd have se*de as @ warning tnat a dangércus condition

.....

vias—izpending,; and the places ‘should have been stopped for a few deys uatil the
cause for the phenﬂmenﬂn cyuld.be 1ﬁve3tigated L
e e oty U A T TR A o

RECOMMENDATIONS

The following reccrmendations are offered in the bellef thet the hazerd
from coal outbursts al this mine will be minimized 1f complience is cbtained;

1. The mining practices throughout this mine should be exeminred end
practices that could induce outbursts should be eliminated, If similar rool

- 10 ~




corditions are found to exist in ctner mires cf this company, mininz practices
thet could induce outbursts should be eliminaied.

2. If the pillar line on which this diszaster occurred is o ve re-
established, it should te straigatened out berore »etreatving and all piliars
11

=y
—

should be takxen “open-anded" (a thin Vshell" fender mey e left next the pca?);

no slaobing should e done in szall p1¢laru Lo reach whe fage grea wWitn “oﬂd—
woy3; uader no circumstances, should pillars ve split by driving toward <h

geaf or otier pressure ereas; aud rows of breaker posts should cte set at points

whers rocr breaks are desiravle.

3. 'T'r.: insﬁ*‘e socd TOOL Yresss, vie ni”ar line snould be retreated in a
] suraignt en devly pmenner, end no pillar remmants should be ledt in the goal.

L., To fTemiliariza thepmselves with the conditions that have resuited ia
burps in peigcboring fields, the oifficials oi fhe mine sfhould vaslt inese
mines and discuss the problem with tThe mine o¥ficials.

~5. Whenever signs of "bumps" are susyected, the men shculd ve withdrawm
immediately from the disturbed legion.

ACINOVLEDCGERENT

Trae writers wisa %o ECRHDW.E&” tie cowrtesies extended, and the &s5ist-
ance given, by the officizls of the Clincghiield Coal Corperaticn, pariiculard;
Mr. A. . Maz:hars, prEELientJ vir. R, 8. .Aaads, nroducolon marager; MNeSSsSIs.
Hughes and Parnell, engineerirg departmesnt; ir. Luther Al.en, assistanty
superint equenn, afdd ¥r. Oscer Burden, mine Torenan,

The cooreration of Messrs. Kelly, St. Clair, and Mullins of the Division
of Mines, Virginia Departizent of Labor and Industry is also gratefully

acknowledged.
: Respectfully submivied,
(82gned)
FTdward Thonas,
Mining Engineer.
{Signed)
- L Wiltiamm R. Park
| | Ccal-Mine Insgector.
i APPERDIX T
LIST OF DECEASED MEN
P Name - Are Cceupatlion
Uris Artrip - | L Timperzan
Jares Darrell Rasnick 2C - - 8late Picker
Arnold Viecars B 3 Machine Helper
Troy J. Phillips = 5 ‘Trackman
) Hzrold Parks - 23 - - Jopy Operator
_, Qkley Creger . - | 39 - Joy Eelper
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APSENDIX VI
, COFY

COMVOMWEALTE OF VIRCINLIA
Devarinens of Lanor acd Indusiry
Richoond
Jonn Hopkins Hall, Jr.
Ccnmissioner

Bilig Stone Gan,
Jure 12, 1940

Mr. Edward Thomes, Mining Englneer
Coal Mine Inspection Divisicn

. S. Sureau of Mines

PRI N R e e e e Vot

College Parli, dMaryland
Dear Mr. Tacmes:

I heve just zoms over the report on the ccal
outburst, in the 2 Mire at Dexnte, Virginia on May 20, 1943,
suomitted by you ahd Mr, Willism R. rPark, Iin behalt oI ithe
U. §. Bureau orf Mines. Yecur corclusions are nractiecally th
same o5 those of Mr. A. G. 8¢. Clair, Mr. Noan Mullins and
myseli, as submibved to our Commissioner of Labor, Honorable

John Hopkins Hall, Jr. e

We asgree fully with your recommendations but
also recommend that mobile loading units or other sysiems
requiring a grouwping of several workmen, in a swnall ares, be
done away with, in any section where there is any danger of
a2 bump. If these two places bhad been driven by hand loaders
until the piller line had been establisbed, there would not
nreve been a disaster.

We zynprecizte your cooperailon 1o this in-
vestigation and your courtesy in submitiing thls renore,
for our comments, before publishing it.

With kindest personal regards, L an
Very sincerely yours
(Signed)
C. P. Kelly
Chief Mine Inspector

© 213 -

Va.
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MOSS #2 MINE BUMP

lst. Bump Occurred
Waves Arrived

Magnitude

2nd. Bump Occurred

Magnitude

(Langitude W 820 14? 231!)

(Latitude N 37° 00' 527

(3:41 P.M.) 5-20-72
3 Hrs. 41 Min. 35 Sec,
3 Brs. 41 Min. 09 Sec.

4 to 4.2 on Richter Scale,

(4:05 P.M.)
4 Hrs, 05 Min, 31 Sec.

l to 1.5 on Richter Scale.

Per Dr. Bollinger
Prof, of Physics
V.P.I,

These bumps were associated with the CO in Moss #2.

cc: J. H., Justice
J. W. Fleming
M. Kiser
B. Couch
R. Ryland
H. Sproles
Engrg. Dept. File



